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Feasibility study of 199Pt Q-moment measurement
using in-gas-jet laser ionization spectroscopy at KISS
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KEK Isotope Separation System (KISS)1) has been
developed to study nuclei in the region of neutron magic
number N = 126. We investigated the nuclear structure
of 199Pt and Ir isotopes by measuring their hyperfine
structures (HFSs) through the in-gas-cell laser ioniza-
tion technique.2) In the measurement, we obtained pre-
cise values of magnetic dipole moments µ = +0.75(8) µN

and µ = −0.57(5) µN for 199gPt and 199mPt, respectively.
However the errors of electric quadrupole moments were
quite large, Qg = +1.7(17) b and Qm = +3.5(21) b. To
improve the spectral resolution, we developed an in-gas-
jet laser ionization spectroscopy technique at KISS. In
the laser system, a diode laser (TOPTICA, DLC DL Pro
HP, 450 nm) is used for the seed laser of a pulsed dye-
amplifier (Sirah), which creates UV light (λ1 = 225 nm)
for the excitation to the state 5d86s6p 5F2. A Nd:YAG
laser (EdgeWave) is used to pump the dye amplifier and
for ionization as the second step (λ2 = 355 nm). Com-
pared to in-gas-cell ionization, we improved the resolu-
tion from 12.5(5) GHz to 0.6(1) GHz in the full width of
the half maximum owing to the low density and temper-
ature conditions of the gas jet.3) From this result, we are
expecting to obtain a much more precise value of elec-
tromagnetic moments and isotope shift for 199Pt through
the in-gas-jet laser ionization spectroscopy technique.

The feasibility of 199Pt HFS measurement through
the in-gas-jet laser ionization spectroscopy was investi-
gated by the Monte Carlo simulation. Based on the HFS
spread and present resolution of 0.6 GHz by the in-gas-
jet method, we determined the measurement step ∆ν1
= 0.27 GHz. From the yield of 199g+mPt, we determined
the measurement time of 10 min for each data point,
which corresponds to a measurement of 20 h. A Voigt
function with Gaussian width ΓG = 316(27) MHz and
Lorentzian width ΓL = 110(76) MHz, which were de-
termined from the off-line measurement of 196Pt (Iπ =
0+), was used in a response function of the resonance
peak. Relative intensities between each resonance peak
were computed via the Racah coefficient. We assumed
the unknown electric quadrupole hyperfine coupling con-
stant of the atomic excited state of 199gPt to be 1 GHz.

Figure 1 shows the simulated hyperfine splitting spec-
trum of 199g+mPt. The vertical axis indicates the ex-
pected β-ray events detected by MSPGC4) during the
10 min beam accumulation. The total β-ray events were
evaluated to be 4915 counts. Figure 2 shows the simu-
lated HFS spectrum of 199mPt nuclei obtained by gat-
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Fig. 1. Simulated HFS spectrum of 199g+mPt. Red line indi-
cates the simultaneous fitting function.

Fig. 2. Simulated HFS spectrum of 199mPt obtained by gat-
ing on 392-keV γ-ray.

ing on a 392 keV γ-ray. Total γ-ray events detected by
the four super clover Ge detectors were evaluated to be
3941 counts. In the analysis, the spectra in Figs. 1 and 2
were simultaneously fitted using the common parameters
(electromagnetic hyperfine coupling constants) for 199iPt
(i = g, m). The reduced chi-square of fitting was 1.13.
In the simulation, we assumed µg = +0.75 µN and Qg =
+1.7 b, and µm = −0.57 µN and Qm = +3.5 b for 199gPt
and 199mPt respectively. The evaluated electromagnetic
moments from the fitting were µg = +0.7434(58) µN,
Qg = +1.75(10) b, µm = −0.5740(49) µN, and Qm =
+3.42(10) b. From the simulation, we confirmed that
the 20 h measurement is enough to achieve precise val-
ues of electromagnetic moments for 199Pt.
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